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Endomyocardial fibrosis is a disease of unknown origin
which has not previously been described in detail from
the Middle East. The clinical, echocardiographic, hemo-
dynamic and angiocardiographic findings in eight pa-
tients (five men and three women, mean age 38 years)
are presented. Two patients had right-sided involve-
ment, two had left-sided involvement and four had bi-
ventricular involvement. The presence of a small ven-
tricle with obliteration of the apex and a large atrium
Endomyocardial fibrosis is a disease of unknown origin. Its
essential feature is the formation of fibrous tissue on the
endocardium and to a lesser extent in the myocardium of
the inflow tract and apex of one or both ventricles. It results
in endocardial rigidity, atrioventricular valve incompetence
secondary to papillary muscle involvement and progressive
reduction of the cavity of the ventricle leading to restriction
in filling. It was first described by Davies and Conners and
their coworkers in Uganda (1-3), Because of its increasing
recognition outside the tropical zone, interest in this con-
dition and the possible role of surgery in its management
has recently been renewed, In this study, we report our
experience with eight cases.
Methods
Patients. From September 1977 to December 1983, en-
domyocardial fibrosis was diagnosed in 9 of 2,000 adult
patients who underwent cardiac catheterization at King Faisal
Specialist Hospital and Research Centre. One patient al-
ready reported on by this institution (4) is not included in
this report. The remaining eight patients were five men and
three women, whose mean age was 38 years (range 20 to
60). Two patients had right-sided endomyocardial fibrosis,
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is a two-dimensional echocardiographic finding highly
suggestive of endomyocardial fibrosis. Hemodynamic
characteristics of dip and plateau on ventricular pres-
sure curves were present in six patients. Ventricular
angiography was diagnostic in all cases. Endomyocardial
biopsy yielded positive findings in three of six patients
and is not essential for diagnosis.
(J Am Coil Cardiol 1985;5:983-8)
two had left-sided endomyocardial fibrosis and four had
biventricular involvement.
Diagnostic studies. The clinical presentation and rou-
tine laboratory data, including total and differential white
blood cell count, were recorded, and electrocardiography and
chest X-ray study were performed in all patients. M-mode
and two-dimensional echocardiography were performed in
six patients (Cases I to 3 and 6 to 8) using a 3.5 MHz
mechanical sector transducer (Honeywell Ultra Imager).
Tracings were recorded on videotape, and multiple views
from several acoustical windows were obtained using the
standard technique. In two patients (Cases 4 and 5), only
M-mode echocardiography was performed using a 2.25
MHz single crystal transducer (Ekoline 21). In all patients,
right and left cardiac catheterization and selective right and
left angiocardiography using biplane cine and coronary an-
giography were performed. Right ventricular endomyocar-
dial biopsy was performed in six patients (Cases I, 2 and
5 to 8) using a Cordis bioptome via the right femoral vein
percutaneously.
Results
Symptoms (Table 1). Onset of symptoms was from 4
to 10 years before admission to the hospital. One patient
was in New York Heart Association functional class II, four
were in class III and three were in class IV. Ascites and
peripheral edema were noted in patients with right and bi-
ventricular endomyocardial fibrosis,
Physical signs (Table 1). The initial diagnosis was con-
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Table 1. Symptoms and Physical Signs in Eight Patients With Endomyocardial Fibrosis
Mitral Tricuspid
Dyspnea Distended Pulse Regurgi- Regurgi-Age (yr) (NYHA Neck Puffy Hepato- S3 tation tation
Case & Sex class) Edema Veins Face Rhythm Paradox Ascites megaly Gallop Murmur* Murmur*
Right Ventricular
I 30M IV + + + SR + + + +
2 32F III + + + SR + + + + +
Left Ventricular
3 20F III SR + +++++
4 40M IV SR + +++++
Biventricular
5 32M IV + + + SR + + + + +
6 40M III AF + +
7 52M II + + AF + + +
8 60F III + + AF + + + +
*Murmur graded from + to + + + + + + (I to 6). AF = atrial fibrillation; F = female; M = male; NYHA = New York Heart Association; SR
= sinus rhythm; - = not present.
strictive pericarditis in four patients (Cases 1, 2, 7 and 8),
rheumatic mitral regurgitation in two (Cases 3 and 4) and
dilated cardiomyopathy in two (Cases 5 and 6).
Laboratory findings. Two patients (Cases 2 and 5)
manifested absolute eosinophilia with counts of 600 and
2,700/mm3 , respectively. Other findings were unremarkable.
Electrocardiography. The findings were nonspecific.
Three patients had atrial fibrillation and all had a slow ven-
tricular rate. Of the five patients with sinus rhythm, two
(Cases 3 and 4) had left atrial enlargement and one (Case
1) had right atrial enlargement. The QS pattern in leads V I
to V4 was present in two patients (Cases 5 and 6).
Chest X-ray study. Cardiomegaly was present in those
patients with left or biventricular involvement. Their mean
cardiothoracic ratio was 0.62 (range 0.51 to 0.79). There
was marked left atrial enlargement in patients with left en-
domyocardial fibrosis and biatrial enlargement in those with
biventricular endomyocardial fibrosis. Pulmonary venous
congestion was seen in patients with left-sided involvement.
Myocardial calcification was observed in two patients (Cases
6 and 8).
Echocardiography. On M-mode echocardiography, the
dimensions of the left ventricle were normal except in Case
6, where the ventricle was enlarged. The left atrium was
dilated in six patients (Cases 3 to 8) and the right ventricle
was dilated in all but Case 3. Endocardial thickening of the
posterior left ventricular wall and the apical portion of the
interventricular septum was seen in four of the six patients
with left-sided involvement. The posterior leaflet of the
mitral valve was tethered to the thickened posterior wall in
one patient (Case 3) (Fig. 1). Among the six patients with
right ventricular involvement, endocardial thickening an-
terior to the interventricular septum was noted in three and
paradoxical interventricular septal motion was noted in two
(Cases 4 and 6).
Two-dimensional echocardiography performed in six pa-
Figure 1. Case 3. M-mode echocardiogram showing thickening
of the endocardium of the interventricular septum (IVS) and pos-
terior wall (PW) (black arrows) and the posterior leaflet of the
mitral valve tethered to the posterior wall. LV = left ventricle.
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Figure 2. Case3. Two-dimensional echocardiogram in theapical
four chamber view showing obliteration of the apex of the left
ventricle (LV) by thickened endocardium (black arrows), a small
left ventricle and a large left atrium (LA).
tients (Cases I to 3 and 6 to 8) showed apical obliteration
of the involved ventricle and gross dilation of the atria (Fig.
2). This was best demonstrated in the apical four chamber
view. The apical obliteration was observed in three of four
patients with left-sided involvement and three of six with
right-sided involvement. A small pericardial effusion was
noted in fi ve patients.
Hemodynamics (Table 2). In patients with right ven-
tricular endomyocardial fibrosis (Cases I and 2), the right
atrial pressure was increased with prominent A waves, which
were also seen in the right ventricular and pulmonary artery
pressure tracings. The right ventricular pressure tracing
showed a dip and high end-diastolic pressure, 5 mm Hg
higher than pulmonary artery diastolic pressure, and the
contour of the right ventricular pressure tracing was distorted
(Fig. 3). The ratio of end-diastolic to systolic pressure in
the right ventricle was 77 to 88%. In patients with left
ventricular endomyocardial fibrosis (Cases 3 and 4) , the left
ventricular end-diastolic pressure was very high.
A dip and plateau pattern of the ventricular pressure
curve was present in six patients (Cases I , 2 and 5 to 8).
Pulmonary hypertension was observed in all patients with
left and biventricular endomyocardial fibrosis. Cardiac in-
dex was low in all patients. Left ventricular end-diastolic
volume was normal in five of the six patients with left
ventricular involvement, even in the presence of severe mi-
tral regurgitation.
Angiography. In patients with right ventricular involve-
ment, there was obliteration of the right ventricular apex
with dilation of the outflow tract (Fig. 4). Tricuspid regur-
gitation was severe in three (Cases 1,2 and 5), mild in two
(Cases 6 and 7) and absent in one (Case 8). Left ventricular
involvement was characterized by obliteration of the apex
(Fig. 5). Mitral regurgitation was severe in three (Cases 3
to 5), mild in two (Cases 6 and 7) and absent in one (Case
8). The contractility ofthe remaining partof the left ventricle
varied from normal in Cases 3 and 7 to severely impaired
in Case 6. Results of coronary angiography were normal in
all patients.
Endomyocardial biopsy. Three of the six specimens
obtained showed features of endomyocardial fibrosis, namely,
fibrous thickening of the endocardium, made up of collagen
without elastic fibers and a few fibrocytes (Fig. 6). Among
Table 2. Hemodynamic Data in Eight Patients With Endomyocardial Fibrosis
RAP RVP PAP PCP LVPMean (mmHg) (mm Hg) Mean (mm Hg) CI LVEDV(mm (mm (liters/min EF (n = 70 ± 20)
Case Hg) S EDP S D Mean Hg) S EDP per m2) (%) (mllm2)
Right Ventricular
I 16 22 17 22 12 16 5 110 12 1.5 60 90
2 14 17 15 16 10 12 4 105 7 1.6 61 89
Left Ventricular
3 7 50 13 50 25 32 22 95 23 1.7 60 64
4 9 75 I I 75 31 45 32 90 32 1.2 46 87
Biventricular
5 14 52 25 56 30 40 28 90 25 2.2 36 78
6 0 39 I 40 18 27 7 104 3 2.1 24 130
7 16 34 15 34 16 24 16 91 18 1.8 56 71
8 12 45 12 45 19 28 22 120 22 1.6 41 68
CI = cardiac index; D = diastolic; EDP = end-diastolic pressure; EF = ejection fraction; LVEDV = left ventricular end-diastolic volume; LVP
= left ventricular pressure; N = normal: PAP = pulmonary artery pressure; PCP = pulmonary capillary wedge pressure; RAP = right atrial pressure;
RVP = right ventricular pressure; S = systolic.
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Figure 3. Case I. Right heart pressure tracing showing increased
right atrial (RA) pressure with a prominent A wave which is seen
also in the right ventricular (RV) andpulmonary artery (PA) trac-
ings. Theright ventricular pressure tracing hasa dipandhigh end-
diastolic pressure, which is 5 mm Hg higher than the pulmonary
artery diastolic pressure. Thepulmonary capillary wedge pressure
(PCP) is normal.
Figure 4. Case I. Right ventricular angiogram in the 30° right
anterior oblique view showing obliteration of theapex of theright
ventricle, dilation of its outflow tract (RVOT), severe tricuspid
regurgitation and a dilated right atrium (RA).
the remaining threebiopsyspecimens, histologic studyshowed
organized thrombus in two and normal myocardium in one.
Follow-up. One patient with right-sided involvement
(Case 1) died in the hospital after tricuspid valve replace-
ment and endocardectomy. One patient with left-sided in-
volvement (Case 4) survives 3 years after mitral valve re-
placement and endocardectomy. The remaining six patients
were treated medically. One with biventricular involvement
(Case 5) died 1 year after diagnosis and the other five are
alive 1 to 7 years (mean 4) after diagnosis.
Discussion
Although first reported from equatorial Africa (1-3), en-
domyocardial fibrosis is being recognized in other areas
(5-10). In the Middle East, the disease can mimic the more
common rheumatic valvular disease and tuberculous con-
strictive pericarditis. Diagnosis is established by angiocar-
diography (11), which demonstrates obliteration of the apex
of the ventricle. There may be a varying degree of atrio-
ventricular valvular regurgitation. The cause of the disease
is not known. Possibly abnormal eosinophils are involved
in the pathogenesis (12-15) because frequently, but incon-
sistently, eosinophilia is found in patients with endomy-
ocardial fibrosis, and similar endocardial fibrotic changes
develop in patients with eosinophilic leukemia and Leffler's
disease (14,15).
In this study, we report on eight patients from Saudi
Figure 5. Case 3. Left ventricular angiogram in the 30° right
anterior oblique view showing a small left ventricle with obliter-
ation of theapex, severe mitral regurgitation anda grossly dilated
left atrium.
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Figure 6. Case I . Photomicrograph of
endomyocardial biopsy specimen show-
ing marked thickening of the endocar-
dium (E) due to fibrosis. Hematoxylin-
eosin stain , magnification x 250 , re-
duced by 31%.
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Arabia, the largest series from this part of the world. The
patients came from different parts of the nation so that
parasitic or environmental agents are unlikely causal factors .
Echocardiography. This is helpful in making the di-
agnosis of endomyocardial fibrosis , but the technique is
neither very sensitive nor specific for this disease . The char-
acteristic findings are obliteration of the apex of the involved
ventricle , a grossly dilated atrium with a normal-sized ven-
tricle and thickening of the posterior left ventricular waIl or
anterior interventricular septum in patients with left- or right-
sided involvement, respectively (6,16-18). In the setting of
clinically severe mitral regurgitation, endomyocardial fi-
brosis can be suspected if there is echocardiographic evi-
dence of a small or normal-sized left ventricle with a grossly
dilated left atrium ; this is in contrast to rheumatic mitral
regurgitation where the left ventricle tends to be dilated .
The hugely dilated atria also help in differentiating the dis-
ease from constrictive pericarditis in which the atria tend to
be of normal size . Also , the presence of normal-sized ven-
tricles on echocardiography in patients presenting with gross
cardiomegaly on the chest X-ray film helps to differentiate
endomyocardial fibrosis from dilated cardiomyopathy.
Hemodynamics. In our cases of right ventricular en-
domyocardial fibrosis, right ventricular systolic pressure was
normal with a raised end-diastolic pressure , resulting in a
high end-diastolic/systolic pressure ratio (average 82.5%),
which is higher than that seen in constrictive pericarditi s
(19) . There was a reversed diastolic pressure gradient across
the pulmonary valve , as reported by others (9, 19, 20) . It has
been suggested that the reversed diastol ic gradient across
the pulmonary valve aIlows diastolic flow from the right
ventricle to the pulmonary artery, but it is not certain whether
this contributes significantly to cardiac output. The hemo-
dynamic findings of biventricular endomyocardial fibrosis
mimic those of constrictive pericarditis , so it is essential for
patients in whom the latter is suspected to undergo biven-
tricular angiocardiography. The left ventricular end-dia-
stolic volume is characteristically normal , even in patients
with severe mitral regurgitation, and the end-diastolic pres-
sure is very high in patients with left-sided endomyocardial
fibrosis (9). Our Patient 6 is an exception in that his left
ventricular end-diastolic volume was increased because the
remaining part of the left ventricle was dilated with severe
generalized hypokinesia, representing a very late stage of
the disease . It is important to note that even in the absence
of significant atrioventricular valve regurgitation, as seen in
Patients 7 and 8 (Table I), there may be severe hemody-
namic derangement (Table 2).
Endomyocardial biopsy. Results of endomyocardial bi-
opsy were positive in half of the six patients in our series
undergoing this procedure; in the rest it was not diagnostic .
Endomyocardial biopsy can be difficult because the biop-
tome tends to slide over the smooth fibrous endocardium
(21). In all the patients with negative biopsy findings , a
small piece of the overlying organized thrombus or the edge
of the normal myocardium was obtained . We believe that
because angiocardiography is definitive (II ), biopsy is not
essential for diagnosis.
Conclusion. Endomyocardial fibrosis does occur in the
Middle East, although it is overshadowed by the more com-
mon rheumatic valvular heart disease and constrictive peri-
carditis. Echocardiography is helpful in its recognition , and
ventricular angiocardiography is diagnostic. Endomyocar-
dial biopsy , however, is not essential for diagnosis.
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